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[0001] This application claims the benefit of the Korean 
Application No. P2002-070485 filed on November 13, 2002, which is 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a liquid crystal display 
panel, and more particularly, to a seal dispenser for fabricating 
a liquid crystal display panel and a method for detecting a 
discontinuous portion of a seal pattern using the same. 
Discussion of the Related Art 

[0003] In general, a liquid crystal display panel is a display 
device where data signals including picture information are 
individually supplied to liquid crystal cells arranged in a 
matrix form, and the light transmittance of the liquid crystal 
cells is controlled to display a desired picture. Thus, the 
liquid crystal display device includes a liquid crystal display 
panel, and a driver integrated circuit (IC) for driving the 
liquid crystal cells. The liquid crystal cells are arranged in a 
unit pixel in a matrix form. 

[0004] The liquid crystal display panel includes a color filter 
substrate and a thin film transistor array substrate facing into 

2 



PATENT 

ATTORNEY DOCKET NO.: 041993-5219 

each other. The liquid crystal display panel further includes a 
liquid crystal layer between the color filter substrate and the 
thin film transistor array substrate. 

[0005] Data lines and gate lines are formed on the thin film 
transistor array substrate of the liquid crystal display panel, 
and intersect one another at right angles, so that liquid crystal 
cells are defined at each intersection. The data lines transmit 
a data signal supplied from the data driver integrated circuit to 
the liquid crystal cells, and the gate lines transmit a scan 
signal supplied from the gate driver integrated circuit to the 
liquid crystal cells. At one portion of the data lines and the 
gate lines, a data pad and a gate pad are provided in which data 
signals and scan signals are applied from the data driver 
integrated circuit and the gate driver integrated circuit. 
[0006] The gate driver integrated circuit sequentially supplies 
the scan signal to the gate lines so that the liquid crystal 
cells arranged in a matrix form may be sequentially selected line 
by line, and the data signal is supplied to the selected one line 
of the liquid crystal cells from the data driver integrated 
circuit . 

[0007] A common electrode and a pixel electrode are formed at the 
inner side of the color filter substrate and the thin film 

3 



PATENT 

ATTORNEY DOCKET NO.: 041993-5219 

transistor array substrate, and apply an electric field to the 
liquid crystal layer. The pixel electrode is formed at each 
liquid crystal cell on the thin film transistor array substrate, 
while the common electrode is integrally formed at the entire 
surface of the color filter substrate. Therefore, by controlling 
a voltage applied to the pixel electrode in a state where a 
voltage is applied to the common electrode, the light 
transmittance of the liquid crystal cells may be individually 
controlled. 

[0008] In order to control the voltage applied to the pixel 
electrode by liquid crystal cells, a thin film transistor used as 
a switching device is formed at each liquid crystal cell. 

[0009] Element s of the liquid crystal display device will now be 
described . 

[0010] FIG. 1 is a plane view of a unit liquid crystal display 
panel having a thin film transistor array substrate and a color 
filter substrate according to the related art. 

[0011] In FIG. 1, a liquid crystal display panel 100 includes an 
image display part 113 where liquid crystal cells are arranged in 
a matrix form, a gate pad part 114 connected to the gate lines of 
the image display part 113, and a data pad part 115 connected to 
the data lines of the image display part 113. The gate pad part 

4 



PATENT 

ATTORNEY DOCKET NO.: 041993-5219 

114 and the data pad part 115 are formed along the edge region of 
the thin film transistor array substrate 101 that does not 
overlap the color filter substrate 102. The gate pad part 114 
supplies a scan signal from the gate driver integrated circuit to 
the gate lines of the image display part 113, and the data pad 
part 115 supplies image information from the data driver 
integrated circuit to the data lines of the image display part 
113 . 

[0012] The data lines to which image information is applied and 
the gate lines to which a scan signal is applied intersect one 
another. A thin film transistor for switching the liquid crystal 
cells, a pixel electrode for driving the liquid crystal cells by 
connecting the thin film transistor, and a passivation layer 
formed at the entire surface to protect the electrodes and the 
thin film transistor are provided at the intersections. 
[0013] Color filters formed at the cell regions separated by the 
black matrix and a common transparent electrode facing into the 
pixel electrode formed on the thin film transistor array 
substrate 101 are provided at the color filter substrate 102 of 
the image display part 113. A cell gap is formed by a spacer 
between the thin film transistor array substrate 101 and the 
color filter substrate 102, and the substrates are attached to 
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each other by a seal pattern 116 formed along the outer edge of 
the image display part 113, thereby forming a unit liquid crystal 
display panel . 

[0014] In fabricating a unit liquid crystal display panel, a 
plurality of unit liquid crystal display panels are 
simultaneously formed on a large-scale mother substrate. Thus, 
it requires a process for separating the unit liquid crystal 
display panels from the large-scale mother substrate by cutting 
and processing the mother substrate with the plurality of liquid 
crystal display panels formed thereon. 

[0015] As for the unit liquid crystal display panel separated from 
the large-scale mother substrate, liquid crystal is injected 
through a liquid crystal injection hole to form a liquid crystal 
layer at the cell gap that separates the thin film transistor 
array substrate 101 and the color filter substrate 102, and then 
the liquid crystal injection hole is sealed. 

[0016] As mentioned above, in order to fabricate a unit liquid 
crystal display panel, the processes described below are 
generally required. The thin film transistor array substrate 101 
and the color filter substrate 102 are separately fabricated and 
attached to each other, such that a uniform cell gap is 
maintained therebetween. And, the attached substrates are cut 
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into unit liquid crystal display panels, then a liquid crystal is 
injected into the cell gap of the unit liquid crystal display 
panel . 

[0017] Especially , the process of forming the seal pattern 116 
along the outer edge of the image display part 113 is required to 
attach the thin film transistor array substrate 101 and the color 
filter substrate 102. A method of forming a seal pattern 
according to the related art will now be described as follows. 

[0018] FIGs . 2A and 2B illustrate a formation of a seal pattern by 
a screen printing process according to the related art. 

[0019] As shown in FIGs. 2A and 2B, a patterned screen mask 206 is 
provided so that a seal pattern forming region is selectively 
exposed. A rubber squeegee 208 is provided for selectively 
supplying a sealant 203 to a substrate 200 through the screen 
mask 206 to form a seal pattern 216. 

[0020] The seal pattern 216 formed on the substrate 200 is to be 
used for a cell gap to which liquid crystal is injected, and 
prevents leakage of the injected liquid crystal. Thus, the seal 
pattern 216 is formed along the outer edge of the image display 
part 213 of the substrate 200, and a liquid crystal injection 
hole is formed at one side of the seal pattern 216. 
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[0021] The screen printing method includes applying the sealant 
203 on the screen mask 206 with a seal pattern forming region 
patterned thereon, forming the seal pattern 216 on the substrate 
200 through printing with the rubber squeegee 208, drying the 
seal pattern 216 by evaporating a solvent contained in the seal 
pattern 216, and leveling the seal pattern 216. 

[0022] The screen printing method is widely used due to an 
advantage in convenience in the process. However, it is 
disadvantageous in that the sealant 2 03 is much consumed as the 
sealant 203 is applied at the entire surface of the screen mask 
206 and printed with the rubber squeegee 208 to form the seal 
pattern 216. 

[0023] In addition, the screen printing method has a problem that 
the rubbing process of an alignment layer (not shown) formed on 
the substrate 200 is defective as the screen mask 206 and the 
substrate 200 are in contact with each other, thereby degrading a 
picture quality of the liquid crystal display device. 
[0024] Therefore , in order to complement the shortcomings of the 
screen printing method, a seal dispensing method has been 
proposed. 

[0025] FIG. 3 is a schematic view illustrating a dispensing method 
for forming a seal pattern according to the related art. 
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[0026] As shown in FIG. 3, a table 310 with a substrate 300 loaded 
thereon is moved in forward/backward and left/right directions. 
At the same time, a seal pattern 316 is formed along the outer 
edge of an image display part 313 of the substrate 3 00 by- 
applying a pressure to a syringe 301 filled with a sealant. 

[0027] In the seal dispensing method, as a sealant is selectively 
supplied to the region where the seal pattern 316 is to be formed, 
the sealant consumption may be reduced. In addition, since the 
syringe is not in contact with an alignment layer (not shown) of 
the image display part of the substrate 3 00, the rubbed alignment 
layer would not be damaged and thus a picture quality of the 
liquid crystal display device may be improved. 

[0028]After the seal pattern 316 is formed on the substrate 300, 
if the substrate 300 is found defective by detecting a 
discontinuous portion, the substrate 300 should be discarded. 

[0029] In the related art, the detection of a discontinuous 
portion of the seal pattern is performed by the naked eyes of an 
operator. That is, when the seal pattern 316 is formed on the 
substrate 300, the operator has to open the equipment to check 
whether there is a discontinuous portion of the seal pattern 316 
with the naked eyes. 
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[0030] However , in such a case, as the equipment is opened and the 
operator comes in and out to the equipment, an undesirable 
material can be adsorbed on the substrate 3 00, thereby causing a 
deficiency in the liquid crystal display panel. 

[0031] In addition, since the operator performs the detection of a 
discontinuous portion of the seal pattern 316 with the naked eyes, 
the reliability of the checking can be degraded. In other words, 
even if the seal pattern 316 is defective, a later process can be 
carried out on the substrate 300. Then, the liquid crystal 
display panel of a complete product should be discarded at the 
final detection, thereby causing a waste of material. 
[0032] In addition, since the operator performs the detection of a 
discontinuous portion of the seal pattern 316 by the naked eyes, 
it takes too much time to detect the defective portion, which 
would degrade the productivity of a product. 

SUMMARY OF THE INVENTION 

[0033] Accordingly , the present invention is directed to a seal 
dispenser for fabricating a liquid crystal display panel and a 
method for detecting a discontinuous portion of a seal pattern 
using the same that substantially obviate one or more of problems 
due to limitations and disadvantages of the related art. 
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[0034] Another object of the present invention is to provide a 
seal dispenser for fabricating a liquid crystal display panel and 
a method for detecting a discontinuous portion of a seal pattern 
using the same that are capable of checking a discontinuous 
portion of a seal pattern formed on a substrate through an image 
camera driven along the same driving path as that of a seal 
dispenser . 

[0035] Additional features and advantages of the invention will be 
set forth in the description which follows and in part will be 
apparent from the description, or may be learned by practice of 
the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure 
particularly pointed out in the written description and claims 
hereof as well as the appended drawings. 

[0036] To achieve these and other advantages and in accordance 
with the purpose of the present invention, as embodied and 
broadly described, a seal dispenser for fabricating a liquid 
crystal display panel includes a table holding a substrate, a 
syringe forming a seal pattern on the substrate by varying a 
position relation of the table, an image camera detecting an 
image of the seal pattern by varying the position of the table, 
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and a display unit displaying an image of the seal pattern 
detected by the image camera. 

[0037] In another aspect of the present invention, a method for 
detecting a discontinuous portion of a seal pattern of a liquid 
crystal display panel includes loading a substrate, forming a 
seal pattern on the substrate by varying a relative position 
between the substrate and a syringe, aligning a start point of 
the seal pattern and an image camera, detecting an image of the 
seal pattern by changing the relative position between the image 
camera and the substrate, displaying the image of the seal 
pattern, and determining whether the seal pattern has a 
discontinuous portion by investigating the displayed image of the 
seal pattern. 

[0038] It is to be understood that both the foregoing general 
description and the following detailed description are exemplary 
and explanatory and are intended to provide further explanation 
of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] The accompanying drawings, which are included to provide a 
further understanding of the invention and are incorporated in 
and constitute a part of this application, illustrate embodiments 
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of the invention and together with the description serve to 
explain the principle of the invention. 
[0040] In the drawings : 

[0041] FIG. 1 is a plane view of a unit liquid crystal display- 
panel having a thin film transistor array substrate and a color 
filter substrate according to the related art; 

[0042] FIGs. 2A and 2B illustrate a formation of a seal pattern by 
a screen printing process according to the related art; 

[0043] FIG. 3 is a schematic view illustrating a dispensing method 
for forming a seal pattern according to the related art; 

[0044] FIG. 4 illustrates a seal dispenser for fabricating a 
liquid crystal display panel according to a first embodiment of 
the present invention; 

[0045] FIG. 5 is a flow chart of a method for detecting a 
discontinuous portion of a seal pattern using the seal dispenser 
of FIG. 4; 

[0046] FIG. 6 illustrates a seal dispenser for fabricating a 
liquid crystal display panel according to a second embodiment of 
the present invention; 

[0047] FIG. 7 is a flow chart of a method for detecting a 
discontinuous portion of a seal pattern using the seal dispenser 
of FIG. 6; 
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[0048] FIG. 8 illustrates a seal pattern shape in forming a liquid 
crystal layer by a dropping method; and 

[0049] FIG. 9 illustrates another seal pattern shape in forming a 
liquid crystal layer by a dropping method. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

[0050] Reference will now be made in detail to the illustrated 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. Wherever possible, the 
same reference numbers will be used throughout the drawings to 
refer to the same or like parts. 

[0051] FIG. 4 illustrates a seal dispenser for fabricating a 
liquid crystal display panel according to a first embodiment of 
the present invention. 

[0052] As shown in FIG. 4, a seal dispenser according to the first 
embodiment of the present invention includes a table 410 on which 
a substrate 400 is loaded, a syringe 401 for forming a seal 
pattern 416 at the outer edge of an image display part 413 of the 
substrate 4 00 by changing a relative position between the syringe 
401 and the table 410, an image camera 420 for detecting an image 
of the seal pattern 416 formed on the substrate 400 by changing a 
relative position between the image camera 420 and the table 410, 
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and a display unit 421 for displaying an image of the seal 
pattern 416 detected by the image camera 420. 
[0053] FIG. 5 is a flow chart of a method for detecting a 
discontinuous portion of a seal pattern using the seal dispenser 
of FIG. 4 . 

[0054] As shown in FIG. 5, a method for detecting a discontinuous 
portion for fabricating a seal pattern using a seal dispenser of 
a liquid crystal display panel according to the first embodiment 
of the present invention includes loading the substrate 400 on 
the table 410, forming the seal pattern 416 at the outer edge of 
the image display part 413 of the substrate 4 00 by changing a 
relative position between the table 410 and the syringe 401, 
aligning a start point of the seal pattern 416 and the image 
camera 42 0, detecting an image of the seal pattern 416 by 
changing the relative position between the table 410 and the 
image camera 420, displaying the image of the seal pattern 416 
detected by the image camera 420 on the display unit 421, and 
checking whether the seal pattern 416 has a discontinuous portion 
by investigating the image of the seal pattern 416 displayed on 
the display unit 421. 

[0055] The substrate 400 may be a large-scale mother substrate 
formed of glass with a plurality of thin film transistor array 
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substrates formed thereon or a large-scale mother substrate 
formed of glass with a plurality color filter substrates formed 
thereon . 

[0056] Either the syringe 401 discharging a sealant or the table 
410 with the substrate 400 loaded thereon is horizontally moved 
to change the relative position, in order to form the seal 
pattern 416 at the outer edge of the image display part 413. 

[0057] At this time, when the syringe 401 is moved, an undesirable 
material may be adsorbed on the substrate 400 when the dispenser 
is driven to move because the syringe 4 01 is attached to the 
dispenser . 

[0058] Thus, the seal pattern 416 can be formed by horizontally 
moving the table 410 with the loaded substrate 400 in 
forward/backward and left/right directions. 

[0059] Either the table 410 with the loaded substrate 400 or the 
image camera 42 0 detecting an image of the seal pattern can be 
horizontally moved to change their relative position in order to 
align the image camera 42 0 and the start point of the seal 
pattern 416, and then an image of the seal pattern 416 is 
detected. 

[0060] At this time, since the image camera 42 0 is mounted at the 
side of the syringe 401, if the image camera 420 is moved, an 
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undesirable material may be adsorbed on the substrate 4 00 due to 
the driving of the dispenser. 

[0061] Therefore, the table 410 with the loaded substrate 400 can 
be horizontally moved in forward/backward and left/right 
directions to align the image camera 42 0 and the start point of 
the seal pattern 416 and to detect an image of the seal pattern 
416 . 

[0062] The seal dispenser of the liquid crystal display panel and 
the method for detecting a discontinuous portion of a seal 
pattern using the same according to the first embodiment of the 
present invention will now be explained as follows. 
[0063] First, the table 410 is horizontally moved in 
forward/backward and left/right directions to align the image 
camera 42 0 to the start point of the seal pattern 416, and then 
the table 410 is horizontally moved again in the forward/backward 
and left/right directions to detect an image of the seal pattern 
416 formed on the substrate 400 by the image camera 420. 
[0064] Thus, the table 410 with the loaded substrate 400 is moved 
in the same path as that of forming the seal pattern 416 by the 
syringe 4 01 and as that of detecting an image of the seal pattern 
416 by the image camera 420. 
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[0065] The image of the seal pattern 416 detected by the image 
camera 420 is enlarged to be displayed by the display unit 421. 
Then, the operator can check whether the seal pattern 416 has a 
discontinuous portion by investigating the enlarged image of the 
seal pattern 416. 

[0066] The seal pattern 416 may be formed of various shapes 
depending on a method for forming the liquid crystal layer on the 
liquid crystal display panel. The method for forming the liquid 
crystal layer on the liquid crystal display panel may be divided 
into a vacuum injection method and a dropping method. 

[0067] The vacuum injection method is that a liquid crystal 
injection hole of a unit liquid crystal display panel separated 
from a large-scale mother substrate is dipped in a container 
filled with the liquid crystal in a vacuum chamber, and then the 
liquid crystal is injected into the liquid crystal display panel 
by a pressure difference between the inner side and the outer 
side of the liquid crystal display panel by varying a degree of 
vacuum. After the liquid crystal is filled in the liquid crystal 
display panel, the liquid crystal injection hole is sealed to 
form a liquid crystal layer of the liquid crystal display panel. 

[0068] The liquid crystal injection hole in the vacuum injection 
method is defined as an open region of one side of the seal 
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pattern 416. Accordingly, in case of forming a liquid crystal 
layer on the liquid* crystal display panel through the vacuum 
injection method, as shown in FIG. 4, a portion of the seal 
pattern 416 is formed to be open so that it functions as a liquid 
crystal injection hole. 

[0069] However , the vacuum injection method as described above has 
the following problems. 

[0070] In the vacuum injection method, it takes a long time to 
fill the liquid crystal in the liquid crystal display panel. In 
general, the attached liquid crystal display panel with an area 
of several hundreds square-centimeters (cm 2 ) has a cell gap of a 
few micrometers (jum) . Thus, even with the vacuum injection 
method which uses a pressure difference, an injecting amount of 
the liquid crystal by unit time is quite small. 

[0071] For instance, in case of fabricating a liquid crystal 
display panel of about 15 inches, about 8 hours are required to 
fill the liquid crystal. Thus, with such a long time taken for 
fabricating the liquid crystal display panel, the productivity is 
reduced . 

[0072] In addition, as the liquid crystal display panel becomes 

large in size, the time required to fill the liquid crystal is 

accordingly lengthened and the deficiency in filling the liquid 
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crystal may occur. Therefore, the vacuum injection method cannot 
be used for a large-scale liquid crystal display panel. 
[0073] In addition, liquid crystal is much consumed in the vacuum 
injection method. In general, an actual injected amount of the 
liquid crystal is very small compared to the amount of the liquid 
crystal filled in the container, and when liquid crystal is 
exposed to the air or a specific gas, it reacts with the gas and 
becomes degraded. Thus, even if the liquid crystal filled in the 
container is filled to a plurality of liquid crystal display 
panels, a large amount of the liquid crystal still remaining 
after the filling process and such remaining liquid crystal is 
discarded. As a result, a unit price of the liquid crystal 
display is increased. 

[0074] In order to overcome such problems of the vacuum injection 
method, recently, a dropping method is adopted. 

[0075] The dropping method is that the liquid crystal is dropped 
and dispensed on a plurality of thin film transistor array 
substrates fabricated on one large-scale mother substrate or on 
color filter substrates fabricated on another large-scale mother 
substrate, and then the two mother substrates are attached to 
each other, so that the liquid crystal is uniformly distributed 
at the entire image display regions by the pressure generated 
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when the two mother substrates are attached to each other, 
thereby forming a liquid crystal layer. 

[0076] In case of forming the liquid crystal layer on the liquid 
crystal display panel through the dropping method, the liquid 
crystal is not filled from the outside but directly dropped on 
the substrate. Thus, the seal pattern 416 is formed to have a 
rectangular shape to encompass the outer edge of the image 
display part in order to prevent an external leakage of the 
liquid crystal from the image display part. 

[0077] In the dropping method, the liquid crystal may be dropped 
within a short time compared to the vacuum injection method. 
Thus, for a large-sized liquid crystal display panel, a liquid 
crystal layer can be quickly formed between the substrates . 
[0078] In addition, since only a required amount of the liquid 
crystal is dropped on the substrate, the unit price of the liquid 
crystal display panel as in the vacuum injection method can be 
kept low. 

[0079] Unlike the vacuum injection method, unit liquid crystal 
display panels are separated from the large-scale mother 
substrate after the liquid crystal layer is formed in the 
dropping method. 
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[0080] FIG. 6 illustrates a seal dispenser for fabricating a 
liquid crystal display panel according to a second embodiment of 
the present invention. 

[0081] As shown in FIG . 6, a seal dispenser for fabricating a 
liquid crystal display panel according to the second embodiment 
of the present invention includes a table 510 on which a 
substrate 500 is loaded, a syringe 501 for forming a seal pattern 
516 at the outer edge of an image display part 513 of the 
substrate 500 by changing its relative position to the table 510, 
an image camera 520 for detecting an image of the seal pattern 
516 formed on the substrate 500 by changing its relative position 
to the table 510, a display unit 521 for displaying the image of 
the seal pattern 516 detected by the image camera 52 0, a first 
memory unit 53 0 for receiving and storing a reference line width 
of the seal pattern 516 by the operator, a second memory unit 531 
for receiving and storing an actual line width data of the seal 
pattern 516 detected by the image camera 52 0, a comparing unit 
54 0 for comparing the data stored in the first and second memory 
units 530 and 531 and outputting a control signal when an error 
exceeds a tolerance limit, and an alarm driving unit 550 for 
generating an alarm upon receiving the control signal of the 
comparing unit 54 0. 
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[0082] FIG. 7 is a flow chart of a method for detecting a 
discontinuous portion of a seal pattern using the seal dispenser 
of FIG . 6. 

[0083] As shown in FIG. 7 , a method for detecting a discontinuous 
portion of a seal pattern using the seal dispenser according to 
the second embodiment of the present invention includes loading 
the substrate 500 on the table 510, forming the seal pattern 516 
at the outer edge of the image display part 513 of the substrate 
500 by changing a relative position between the table 510 and the 
syringe 501, aligning the start point of the seal pattern 516 and 
the image camera 52 0, displaying the image of the seal pattern 
516 detected by the image camera 52 0 on the display unit 521, 
determining whether the seal pattern 516 has a discontinuous 
portion by investigating the image of the seal pattern 516 
displayed on the display unit 521, storing the reference line 
width data of the seal pattern 516 in the first memory unit 530, 
storing the actual line width data of the seal pattern 516 
detected by the image camera 52 0 in the second memory unit 531, 
comparing the reference line width data and the actual line width 
data of the seal pattern 516 by the comparing unit 540 and 
determining whether an error exceeds a tolerance limit, and 
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generating an alarm by an alarm driving unit 550 when an error 
exceeds a tolerance limit. 

[0084] The substrate 500 can be a large-scale mother substrate 
made of glass including a plurality of thin film transistor array 
substrates formed thereon or a large-scale mother substrate made 
of glass including a plurality of color filter substrates formed 
thereon . 

[0085] Either the table 510 on which the substrate is loaded or 
the syringe 501 for discharging a sealant is horizontally moved 
to change their relative position, thereby forming the seal 
pattern 516 at the outer edge of the image display part 513. 

[0086] At this time, when the syringe 501 is moved, an undesirable 
material may be adsorbed on the substrate 500 due to the driving 
of the dispenser with the syringe 501 mounted at the side. 

[0087] Thus, the seal pattern 516 may be formed by horizontally 
moving the table 510 with the loaded substrate 500 in 
forward/backward and left/right directions. 

[0088] Either the table 510 with the loaded substrate 500 or the 
image camera 52 0 detecting an image of the seal pattern is 
horizontally moved to change their relative position in order to 
align the image camera 520 and the start point of the seal 
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pattern 416, and then an image of the seal pattern 516 is 
detected . 

[0089]At this time, since the image camera 520 is mounted at the 
side of the syringe 501, if the image camera 520 is moved, an 
undesirable material may be generated when the dispenser is 
driven, and adsorbed on the substrate 500 like the case of moving 
the syringe 501. 

[0090] Therefore, the table 510 with the loaded substrate 500 may 
be horizontally moved in a forward/backward and left /right 
directions to align the image camera 520 and the start point of 
the seal pattern 516 and detect an image of the seal pattern 516. 

[0091] The seal dispenser for fabricating a liquid crystal display 
panel and the method for detecting a discontinuous portion of a 
seal pattern using the dispenser according to the second 
embodiment of the present invention will now be explained as 
follows . 

[0092] First, the table 510 is horizontally moved in 
forward/backward and left/right directions to align the image 
camera 52 0 to the start point of the seal pattern 516, and then 
the table 510 is horizontally moved again in the forward/backward 
and left/right directions to detect an image of the seal pattern 
516 formed on the substrate 500 by the image camera 520. 
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[0093] Thus, the table 510 with the loaded substrate 400 is moved 
in the same path as the seal pattern 516 is formed through the 
syringe 401 and an image of the seal pattern 516 is detected by 
the image camera 520. The image of the seal pattern 516 detected 
by the image camera 52 0 is enlarged to be displayed by the 
display unit 521. Then, the operator can check whether the seal 
pattern 416 has a discontinuous portion by investigating the 
enlarged image of the seal pattern 516. 

[0094] Comparing to the first embodiment, the seal dispenser for 
fabricating a liquid crystal display panel according to the 
second embodiment of the present invention additionally includes 
the first memory unit 530 for receiving and storing the reference 
line width data of the seal pattern 516 from the operator, a 
second memory unit 531 for receiving and storing the actual line 
width data of the seal pattern 516 detected by the image camera 
52 0, a comparing unit 54 0 for comparing the data stored in the 
first and second memory units 53 0 and 531 and output ting a 
control signal if an error exceeds a tolerance limit, and an 
alarm driving unit 550 for generating an alarm upon receiving the 
control signal of the comparing unit 540. 

[0095] The first memory unit 530 receives and stores the reference 
line width data of the seal pattern 516 from the operator, and 
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the second memory unit 531 receives and stored the actual line 
width data of the seal pattern 516 detected by the image camera 
520 . 

[0096] The comparing unit 540 compares the reference line width 
data and the actual line width data of the seal pattern 516 
respectively stored in the first and second memory units 530 and 
531 and outputs a control signal if its error exceeds a tolerance 
limit . 

[0097] The alarm driving unit 550 generates an alarm if the 
control signal of the comparing unit 540 is inputted thereto. 

[0098] Accordingly , similar to the first embodiment of the present 
invention, the image of the seal pattern 516 detected by the 
image camera 52 0 is enlarged to be displayed by the display unit 
521, so that the operator can precisely detect whether the seal 
pattern 516 has a discontinuous portion by investigating the 
enlarged image. 

[0099] In particular, in the second embodiment of the present 
invention, even if the operator fails to check the seal pattern 
516 through the display unit 521 from inadvertence or due to 
other works, the alarm driving unit 550 detects a discontinuous 
portion of the seal pattern 516 and generates an alarm 
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accordingly. Thus, the detection reliability is improved and the 
degree of freedom for an operator can also be improved. 
[0100] The seal pattern 516 may be formed in various shapes 
depending on the method of forming a liquid crystal layer on the 
liquid crystal display panel similar to the first embodiment of 
the present invention. 

[0101] Accordingly , in case of applying the vacuum injection 
method, a portion of the seal pattern 516 is open so that it 
functions as a liquid crystal injection hole, while the seal 
pattern 516 should be formed to have a rectangular shape 
encompassing the outer edge of the image display region in the 
dropping method. 

[0102] FIG. 8 illustrates a seal pattern shape of forming a liquid 
crystal layer by a dropping method. 

[0103] As shown in FIG. 8, a seal pattern 616 in a rectangular 
shape is formed to encompass the outer edge of the image display 
part 613 of a substrate 600, and liquid crystal 602 is dropped 
within the image display part 613. The liquid crystal 602 is 
dropped at the central portion of the image display part 613, so 
that a drop region and a drop amount of the liquid crystal need 
to be controlled so as to be uniformly distributed within the 
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image display part 613 of the substrate 600 in the later process 
of attaching the liquid crystal display panel. 

[0104] The seal pattern 616 in a rectangular shape encompassing 
the outer edge of the image display part 613 is hardened so that 
the liquid crystal 602 dropped within the image display part 613 
of the substrate 600 may not leak in the later process of 
attaching the liquid crystal display panel. 

[0105] Meanwhile , in case of forming the seal pattern 616 with a 
thermo-hardening sealant, the liquid crystal 602 may be 
contaminated while the sealant is heated in the later process of 
hardening the seal pattern 616 and attaching the liquid crystal 
display panel. Thus, for the seal pattern 616, an ultraviolet- 
hardening sealant may be applied, or a mixture of the 
ultraviolet-hardening sealant and the thermo-hardening sealant 
may be applied. 

[0106] The seal pattern 616 in a rectangular shape encompassing 
the outer edge of the image display part 613 is formed in a 
closed pattern by making the start point and the end point to 
meet each other by using the seal dispenser according to the 
present invention . 

[0107] However , since the sealant used in fabricating the liquid 
crystal display panel has a high viscosity, it is coagulated at 
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the end of the nozzle of the seal dispenser, resulting in that 
the sealant is excessively distributed at the start point of the 
seal pattern 616. 

[0108] The excessively distributed sealant can be spread to the 
interior or the exterior of the image display part 613 of the 
substrate 600 due to the pressure caused in the later process of 
attaching the liquid crystal display panel. 

[0109] The sealant spread to the interior of the image display 
part 613 may contaminate the liquid crystal 602, while the 
sealant spread to the exterior of the image display part 613 may 
infiltrate into the cut line of the unit liquid crystal display 
panels formed on the large-scale mother substrate, interfering 
the later cutting process of the liquid crystal display panel. 
[0110] Thus, considering those problems caused by the seal pattern 
616 in a rectangular shape, the start point of the seal pattern 
616 may be formed from a dummy region of the substrate 600. 
[0111] FIG. 9 illustrates another seal pattern shape of forming a 
liquid crystal layer by a dropping method. 
[0112] As shown in FIG. 9, a seal pattern 716 is formed 
encompassing the outer edge of an image display part 713 of a 
substrate 700, and liquid crystal 702 is dropped within the image 
display part 713. 
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[0113] The seal pattern 716 can be divided into a first seal 
pattern 716A formed with a certain length from a dummy region of 
the substrate 700 where the image display part 713 is not formed 
to the outer edge of the image display part 713, and a second 
seal pattern 716B connected to the first seal pattern 716A and 
having a rectangular shape encompassing the outer edge of the 
image display part 713 . 

[0114] The liquid crystal 702 is dropped at the central portion of 
the image display part 713, but the drop region and the drop 
amount should be controlled so as to be uniformly distributed 
within the image display part 713 of the substrate 700 in the 
later process of attaching the liquid crystal display panel. 

[0115] The first seal pattern 716A, formed to prevent a problem 
caused by the sealant coagulation at the end of the nozzle of the 
seal dispenser in case of forming the seal pattern 616 in the 
rectangular shape of which the start point and the end point meet, 
may be formed at any place of the dummy region of the substrate 
700. In order to complete the seal pattern 716, the first seal 
pattern 716A should be formed first, and then the second seal 
pattern 716B is formed later. 

[0116] The second seal pattern 716B in the rectangular shape 
encompassing the outer edge of the image display part 713 has the 
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same shape as that of the seal pattern 616 in the rectangular 
shape as described above. 

[0117] Thus, the second seal pattern 716B in the rectangular shape 
encompassing the outer edge of the image display part 713 can 
prevent a leakage of the liquid crystal 702 dropped within the 
image display part 713 of the substrate 700 in the later process 
of attaching the liquid crystal display panel. 

[0118] Meanwhile, in case of forming the seal pattern 716 with a 
thermo-hardening sealant, the liquid crystal 702 may be 
contaminated by the sealant as the sealant flows out while being 
heated in the later process of attaching the liquid crystal 
display panel. Thus, for the seal pattern 716, the ultraviolet- 
hardening sealant may be used, or a mixture of the ultraviolet- 
hardening sealant and the thermo-hardening sealant may be also 
used . 

[0119]As described above, the seal dispenser for fabricating a 
liquid crystal display panel and the method for detecting a 
discontinuous portion of a seal pattern using the same according 
to the present invention have the following advantages. 
[0120] The seal pattern is formed on the substrate, and the image 
is detected along the path of forming the seal pattern by the 
image camera and enlarged to be displayed by the display unit. 
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Accordingly, the seal pattern having a discontinuous portion can 
be precisely detected. 

[0121] In addition, since the equipment is not opened and an 
undesirable material is not generated and not adsorbed on the 
substrate, the productivity can be improved in the present 
invention . 

[0122] Moreover , since the image of the seal pattern is enlarged 
to be displayed on the display unit, the seal pattern having a 
discontinuous portion can be previously checked within a short 
period of time . 

[0123] Thus, an inspection time can be reduced, thereby improving 
the productivity of products and the reliability of inspection. 
As a result, in a later process, the yield can be much improved 
in the present invention. 

[0124] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the seal 
dispenser for fabricating liquid crystal display panel and the 
method for detecting a discontinuous portion of seal pattern 
using the same of the present invention without departing from 
the spirit or scope of the inventions. Thus, it is intended that 
the present invention covers the modifications and variations of 
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this invention provided they come within the scope of the 
appended claims and their equivalents. 
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